Contact zones between marine ecotypes are of interest for understanding how key pelagic 27 predators may react to climate change. We analysed the fine scale genetic structure and 28 morphological variation in harbour porpoises around the UK, at the proposed northern limit of 29 a contact zone between southern and northern ecotypes in the Bay of Biscay. Using a 30 sample of 591 stranded animals spanning a decade and microsatellite profiling at 9 loci, 31 clustering and spatial analyses revealed that animals stranded around UK are composed of 32 mixed genetic ancestries from two genetic pools. Porpoises from SW England displayed a 33 distinct genetic ancestry, had larger body-sizes and inhabit an environment differentiated 34 from other UK costal areas. Genetic ancestry blends from one group to the other along a 35 SW-NE axis along the UK coastline, and showed a significant association with body size, 36 consistent with morphological differences between the two ecotypes and their mixing around 37 the SW coast. We also found significant isolation-by-distance among juveniles, suggesting 38 that stranded juveniles display reduced intergenerational dispersal, while adults show larger 39 variance. The fine scale structure of this admixture zone raises the question of how it will 40 respond to future climate change and provides a reference point for further study. 41 42 44 45 46 47 48 Intraspecific differentiation in contiguous geographical areas due to vicariance or 51 geographical barriers is common in nature 1 . However, in the marine environment, 52 movements are typically unrestricted over vast distances for highly mobile species such as 53 cetaceans. This raises the question of how populations become genetically and ecologically 54 differentiated with eventual speciation 2 . Despite their high dispersal ability, some cetaceans 55 show substantial population structure, sometimes over a small geographical scale, not 56 necessarily associated with geographic distance 2-4 . In some cases, oceanographic 57 processes and (or) behavioural traits explain a high level of population differentiation 4-9 . Prey
Introduction
49 50 6 and ADZE 1.0 31 to calculate R a based on a standardized minimum sample size of 2 165 individuals. We plotted on a map an interpolated surface of R a calculated using an inverse 166 distance weighted procedure using gstat package for R 32 .
168
Levels of differentiation in allelic frequencies between regional groups of porpoises was estimated using pairwise F ST 27 values and 95% confidence intervals (CIs) calculated using 170 the diveRsity 30 package for R. We considered F ST comparisons as significant only if two 171 conditions were met: the lower CI is >0, and P-values are <0.05 following a Bonferroni 172 correction.
174
Bayesian genetic clustering analyses. We analysed the genetic structure using a dataset any genetic structure is likely to be due to weak IBD 4 , we introduced to the Bayesian 177 analysis a prior assumption that individuals found in the same area are likely to be more 178 closely related to each other than individuals sampled from more distant locations. To 179 implement this, we used the sampling location as a prior information in the Bayesian , P-value that the observed regression slope is higher than the simulated slope expected from 10 4 permutations of the geographic distance matrix. 
